Follicle stimulating hormone (Fsh) and luteinizing hormone (Lh) produced by the 22 gonadotropes, play a major role in control of reproduction. Contrary to mammals and birds,
103
For investigation of phenotypic conversion, 6 cell cultures from males and 4 from 104 females tg(lhb-hrGfpII/fshb-DsRed2) were prepared. 2 cell cultures from each sex were 105 treated 4 hours after being plated by adding Gnrh1 (concentration 10 -6 M) into the medium.
106
Time lapse was recorded as described below for 3 days. 
213

Proliferation of Fsh cells 214
We then looked for the origin of the new DsRed2 positive cells. IF for proliferating cell
215
We then investigated the effect of sex steroids on gonadotrope cell proliferation.
220
Unfortunately, we lost part of the samples during the labeling process leading to reduced 221 number of samples in some of the groups (see "n" in Figure 
240
Interestingly, a few cells were positive for both hrGfpII and DsRed2 in 6-, 2-and 1-241 month old fish ( Figure 4A ). Such co-expression was also shown in WT animals using FISH for 242 lhb and fshb mRNA ( Figure 4B ). However, cells expressing both reporter proteins were never 
253
In addition, we observed that both in cell culture as well as in fixed tissue slices,
254
hrGfpII and DsRed2 positive cells show seemingly similar long extensions from the cell body 255 ( Figure 5B -D). In dissociated cell culture, they use these extensions to make connections 256 between them (homotypic and heterotypic networks; Figure 5E -H and supplemental movie 5).
257
They also use these extensions for clustering ( Figure 5I -K and supplemental movie 5). culture. In addition, while we observed an increase of hrGfpII fluorescence over time, we did 266 not observe any decrease of DsRed2 fluorescence in these cells ( Figure 6B ). We also found 267 that adding Gnrh1 in the medium, significantly increased the number of DsRed2 positive cells 268 starting to produce hrGfpII ( Figure 6C ). Interestingly, we also observed cells that initially were 269 not labelled starting to express hrGfpII, but we never observed any hrGfpII expressing cell 270 starting to produce DsRed2.
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Phenotypic conversion of Fsh cells into Lh cells in medaka primary pituitary cell
271
Activity of Fsh cells upon Gnrh stimulation in medaka primary pituitary cell culture 272
In our previous study of adult female medaka, we demonstrated that Fsh cells lack 
297
We first studied the ontogeny of Fsh cells and demonstrated that while a significant 298 increase of the fshb mRNA relative amount cannot be observed before 14 dpf, the first Fsh 299 cell can already be observed in the pituitary after 8 dpf. This is before the observation of the 
311
These observations are similar to in mammals where an increasing number and size of 312 gonadotropes has been observed during diestrus (Childs 1986; Childs 1995) . Interestingly,
313
we noticed that the proportion of Lh cells is higher than for Fsh, in both juveniles (approx.
314
11% and 6%, respectively) and adults (approx. 13% and 10%, respectively).
315
Three hypotheses can explain the increasing number of gonadotropes in the pituitary. 
321
we focused our work on the two last hypotheses.
322
Proliferation has previously been described for Lh cells in the medaka pituitary, and 323 here we demonstrate that this is also the case for Fsh cells. PCNA, an essential protein for 
334
These results therefore suggest that E2, and T after aromatization into E2, are able to 
359
However, we never observed dual labeling in pituitary cells of 14 dpf old larvae, the time 360 when the first Lh cells arise. Instead, we could observe some weakly labelled hrGfpII or
361
DsRed2 cells, suggesting that new gonadotropes arise as monohormonal cells. Therefore,
362
the dual phenotype gonadotropes is probably not expressed in differentiating progenitor cells, 363 but more likely in cells that change phenotype at a later stage.
364
We found that Lh and Fsh cells are similar in morphology. They have similar volume 
368
these similarities suggest a similar genetic background, which has already been shown 369 (Weltzien, et al. 2014 ), they would also make it easy for a phenotypic conversion between the 370 two phenotypes. We previously reported that some cells from unknown identity where able to 
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Many groups have reported a direct stimulation of Fsh cells by Gnrh in cell culture.
411
While we observed that some Fsh cells start to produce lhb after only 15 hours in medaka cell 412 culture, most in vitro studies use the cells several days after they were dissociated and 
428
Combined, these two phenomena may participate in adapting hormone production to 429 hormone demand, which differs across the life span of an animal. 
